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Introduction
In this paper we consider the following semilinear elliptic equation w h e r e n ^ 3 , A = Y A = I (^2 /^X^)^ &n<^ P ^ ®i 7^0 , q > p ^ 1, (JL a n d v a r e real constants. Equation (1.1) arises from physics and geometry. When n = 3, fi = 2, p > \ and 7 = 0, (1.1) was proposed by Matukuma [8] in 1930 as a mathematical model to describe the dynamics of a globular cluster of stars. In this context, u represents the gravitational potential (therefore u > 0). Since the globular cluster has radial symmetry, positive radial entire solutions are of particular interest. For the solution structures and references of Matikuma-type equations, we refer to Li and Ni [7] , Ni and Yotsutani [11] and Yanagida [12] . When /? = 0, 7 > 0 and q = (n + 2)/(n -2), (1.1) is then a conformal scalar curvature equation in K n . In this case, (1.1) becomes the following equation, without loss of generality we can assume 7 = 1 ,
The complete classification of all positive solutions of (1.2) for q > 1 had been conducted by Cheng and Ni [4] . From [4, 
is a positive solution of (1.4) with u ^ Tp on R"}, (1) (2) (3) (4) (5) (6) where Uo is defined in (1.3) of Theorem 1.1. Then some results about the maximal solution U and positive solution structures of (1.4) can be found in Chern [5] . We proved Theorem 1.2. We note that all the bounded positive solutions in both Theorems 1.1 and 1.2 tend to positive constants at infinity. The purpose of this paper is to discuss and investigate the blow-up and positive entire solutions of (1.4). These solution types are different from those mentioned in the above theorems. We will seek the radial solutions, i.e. u = u(\x\). Let r = \x\. Then, in this case, (1.4) reduces to the following initial value problem:
Now we state our results as follows. We organize this paper as follows. In § 2, we prove the blow-up result of part (i) of Theorem 1.3. Finally, we give the complete proofs of the existence results of parts (ii) of Theorem 1.3 in §3.
Proof of the blow-up solutions
In this section we give the proof of part (i) of Theorem 1.3. for r ^ i?2 ^ 2i?j and for some Ci > 0. Now the rest of the argument is the same as that in the proof of Theorem 2.1 in [2] . We can get a contradiction. We omit the details. This completes the proof of part (i) in Theorem 1.3.
Proof of part (i) of
•
Proofs of existence results
In this section we give the complete proofs of part (ii) of Theorem 1.3.
Proof of the first result of part (ii).
First we consider the equation In order to show that v e is a sub-solution of (1.4), we estimate (3.3) by two cases as follows.
(i where v e is defined in (3.2). From (3.2), (3.6) and (3.7), we obtain u{r) = o(r 2~n ), at r = oo.
This proves the second result and completes the proof of part (ii) of Theorem 1.3. D
